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Introduction
The Federal government has had the responsibility of protection the quality of the Nation's drinking-water supply for decades. The U.S. Department of Health inventoried large public water suppliers in the years before the U.S. Environmental Protection Agency (EPA) was assigned those responsibilities under the auspices of the Safe Drinking Water Act (SDWA). The SDWA originally was passed in 1974, and was later amended in 1986 and 1996 with requirements to protect drinking-water sources such as lakes, rivers, reservoirs, springs, and groundwater. The SDWA is the main Federal law that ensures the quality of drinking water in the United States, its territories, and possessions (U.S. Environmental Protection Agency, 2014a). The EPA enforces Federal standards and requires State, local, and private water suppliers to implement the standards in their practices of water deliveries to the public. A public water system (PWS) is strictly defined under the SDWA as a system capable of providing water for human consumption through pipes or other constructed conveyances to at least 15 service connections, or to at least 25 individuals, for at least 60 days per year (U.S. Environmental Protection Agency, 2014b).
Two major responsibilities of the EPA Office of Ground Water and Drinking Water under the SDWA are to (1) set national standards for drinking-water quality and (2) to ensure that the States that have assumed primary enforcement responsibility ("primacy") are complying with these standards (U.S. Environmental Protection Agency, 2014a). In support of this program, the EPA has developed the Safe Drinking Water Information System (SDWIS) for States to store information on PWSs (U.S. Environmental Protection Agency, 2014c):
The Safe Drinking Water Information System contains information about public water systems and their violations of EPA's drinking water regulations. These statutes and accompanying regulations establish maximum contaminant levels, treatment techniques, and monitoring and reporting requirements to ensure that water provided to customers is safe for human consumption.
Although the SDWIS database is a comprehensive national database of PWSs and their facilities, the database has limitations for use in assessing water use because it is an aggregation of local information developed by State, Tribal, and local community agencies, and it focuses primarily on population size and water-quality measures with regards to compliance and violations. Therefore, it lacks water withdrawal data for a specific facilities (surface-water intakes or wells). Local databases are uploaded to the national SDWIS database by the individual agencies, or by the EPA Regions when a State or Tribal entity does not have primacy. Because the SDWIS represents an aggregation of local database information developed from many sources, it is important as a nationalscale collection of water facility information. However, the quality, consistency, and existence of facility location, and ancillary data in the SDWIS can be highly variable.
The U.S. Geological Survey (USGS) originally developed the Public-Supply Database (PSDB) to enhance the structure and content of information available from SDWIS, adding value to the data to improve its usefulness for USGS studies. Much of this development was supported by the USGS National Water-Quality Assessment (NAWQA) Program (Gilliom and others, 2001) , which required sitespecific water-use information for many of its studies and initiatives. The PSDB also was used to link USGS sampling sites to the SDWIS database and other hydrologic datasets.
The PSDB also has become an important resource for national assessments of water use. The Omnibus Public Land Management Act of 2009 (Public Law 111-11), and specifically Subtitle F, also known as the "SECURE Water Act," made recommendations for the establishment of a national water availability and use assessment program within the USGS. The primary need for this recommendation was to complete a national assessment of water use, which had not been done since 1978 (Alley and others, 2013) . The USGS began implementing the "SECURE Water Act" recommendations in 2011 by the development of a new program, the National Water Census ("Water Census"). The Water Census aims to develop and improve water accounting tools and assess water availability at the regional and national scales (U.S. Geological Survey, 2014a). Additionally, USGS has provided water-use estimates and trends analysis for the Nation as part of the National Water-Use Information Program (NWUIP; U.S. Geological Survey, 2014b), which has reported water use in the United States every 5 years since 1950 (MacKichan, 1951 (MacKichan, , 1957 MacKichan and Kammerer, 1961; Murray, 1968; Murray and Reeves, 1972, 1977; Solley and others, 1983 Solley and others, , 1988 Solley and others, , 1993 Solley and others, , 1998 others, 2004, Kenny and others, 2009 ). The NWUIP is an integral part of the Water Census. The Water Census has identified development of site-specific public-supply water-use data as one of its initial areas of focus required to achieve its objectives. Before the inception of the Water Census, NWUIP had not developed national site-specific data for PWSs and facilities, and depended largely on areal estimates of aggregate water use (commonly at the County level).
The USGS National Water Information System (NWIS; Dupré and others, 2013) stores many types of water data (for example, groundwater levels, surface-water flows, water quality, and water use). As part of Water Census activities and using PSDB data, the number of new sites in the NWIS has increased in an effort to build a comprehensive national set of site-specific data for PWSs and their facilities. Data collected as part of the NWUIP, such as withdrawals and deliveries to customers, are being stored in NWIS as the data become available. The PSDB has become a critical resource for the development of site-specific water-use information for the NWIS database that will be used by Water Census and the NWUIP.
Data Security
The location information for PWSs is restricted by the EPA from distribution to the general public, but was made available to USGS through a USGS-EPA memorandum of understanding that adheres to data sharing policies with respect to PWS site information. The content of PSDB would be available to any entity that had a similar data-sharing agreement with the EPA.
Purpose and Scope
The PSDB is a national dataset that includes information about wells, surface-water intakes, and distribution systems that are part of PWSs across the United States. The PSDB contains data from the EPA SDWIS. The purpose of this report is to document the PSDB and explain the methods used to populate and update the data from the SDWIS, State datasets, maps, and geospatial imagery. This report describes 3 data tables and 11 domain tables, including field contents, data sources, and relations between tables. Although the PSDB database is not available to the general public, the contents of this report may be useful for others who are developing other database systems to store and analyze public-supply system and facility data.
Development of the Public-Supply Database
The first version of PSDB was a cooperative effort between EPA and USGS in 1997. Data about PWSs were retrieved from the SDWIS as part of a USGS-EPA project evaluating the effects of changing the maximum allowable levels of arsenic in drinking water (Focazio and others, 1999) . The SDWIS system and facility records were reorganized into three main tables for PWSs; the tables were composed of information about systems, wells, and surface-water intakes. Missing system information was updated from State sources.
The PSDB was used for a second USGS-EPA project that required the referencing of PWS intakes to the EPA River Reach File Version 1 stream network dataset (Alexander and others, 1999) . Quality-assured locational information was needed for this project to make it possible to assign reference numbers to each intake. Commercial off-the-shelf digital mapping software (DeLorme Street Atlas USA; DeLorme, 2014) was used to verify the accuracy of latitude and longitudes in the PSDB. The USGS Water Science Centers requested location information (when surface-water intake locations were missing from the SDWIS) from State agencies, NWIS, or through direct contact with PWS owners. The details of how the locations were verified or changed are documented using text fields in the data tables and using codes documented in associated domain tables.
The USGS NAWQA Program supported an effort to validate locations for surface-water sources in the PSDB for PWSs serving less than 10,000 people. The PSDB became an important source of data for planning and prioritizing a variety of NAWQA studies. In late 2000, the EPA and USGS began collaborating on an effort to develop a single set of reliable intake locations that would reside in the SDWIS. Staff of the USGS provided results of their quality-control work to the EPA, who in turn forwarded the information to State staff responsible for updating State or local data into the SDWIS. Subsequent retrievals (the latest in 2010) were used to update the PSDB with new facility and system information.
Structure and Data Sources for the Public-Supply Database
The PSDB consists of 3 data tables supported by 11 domain tables ( fig. 1 ). Relations are defined to link the data tables and domain tables.
The PSDB contains two main types of tables-data tables and domain tables. Data tables contain information from the SDWIS, additional information added from other sources, derived fields, and fields used to track updates. The data tables are supported by domain tables that promote uniformity by providing a list of valid field values and, in many cases, text description fields describing the values. Domain tables also are used to provide additional ancillary information. Two special kinds of fields exist in these tables-a primary key field in a table uniquely identifies each row, and its value can be accessed by another table to act as a foreign key field to link rows across tables. Detailed descriptions of the PSDB data and domain tables are included in this report.
Because the SDWIS historically did not include a permanent unique identifier for each facility, the PSDB includes an identifier that is used to track information about facilities in the PSDB, and enables reconciliation between updates from SDWIS retrievals provided by EPA. Location data from the SDWIS were evaluated and updated using information from other sources, if found to be invalid or failed an accuracy check. Other locational information and ancillary data developed during the course of several USGS-EPA projects also were added to the PSDB. Where a match was identified between the PSDB well facilities and public-supply well sites in the NWIS database, the NWIS unique station identifier was recorded in the PSDB. Additionally, inquiries with State and Federal agencies provided unique identifiers that are used to relate facilities between NWIS, SDWIS, and State databases.
Data Tables
Three main data tables are included in the PSDB. The USADRS data table contains records corresponding to public water-supply systems ("systems"). The USIN data table includes records for surface-water facilities ("intakes"), and the USWL data table contains records for groundwater facilities ("wells"). The USADRS is the "parent" data table for the USIN and USWL data tables, and provides the Public Water System Identification number (PwsID), which is an identifying code that associates intakes and wells to a particular water system.
Systems Data Table (USADRS)
The USADRS data table contains information on public water-supply systems (table 1). Nine data fields were originally imported from the SDWIS; two of the eight SDWIS fields (noted in table 1 with the code "S") are kept up to date with SDWIS, and six of the eight fields (noted in table 1 with the code "M"), although originally imported from the SDWIS, may have been modified using other sources. The remaining data fields have been created to record non-SDWIS water-resource and database maintenance information. These field values are either derived from other fields or have been populated from non-SDWIS sources. Six domain tables serve the USADRS table data: State, StateCounty, DirectSourceType, PurchSourceType, PurchaseStatus, and CustomerBase. All of these tables are described in the "Domain Tables" section.
Intakes Data Table (USIN)
The USIN data table (table 2) contains information about surface-water facilities ("intakes"). Ten data fields were originally imported from the SDWIS; 6 of the 10 SDWIS fields (noted in table 2 with the code "S") are kept up to date with the SDWIS, and 4 of the 10 fields (noted in table 2 with the code "M"), although originally imported from the SDWIS, may have been modified using other sources. The rest of the field values either are derived from other fields or have been populated from non-SDWIS sources. In addition to the PwsID field that links (as a foreign key) to the USADRS data Wells Data Table ( USWL)
The USWL data table (table 3) contains information about the groundwater facilities ("wells"). These records include wells, well fields, and other types of facilities, such as springs and cisterns. Ten data fields were originally imported from the SDWIS; 6 of the 10 SDWIS fields (noted in table 2 with the code "S") are kept up to date with the SDWIS, and 4 of the 10 fields (noted in table 2 with the code "M"), although originally imported from the SDWIS, may have been modified using other sources. The rest of the field values either are derived from other fields or have been populated from non-SDWIS sources. In addition to the PwsID field that links (as a foreign key) to the USADRS data table, seven domain tables serve the USIN data table: State, StateCounty, Availability, SiteType, LatLonSource, LatLonDetMethod, and LatLonVerifyMethod, which are described in the "Domain Tables" section.
Location information stored in the USIN and USWL tables were reviewed and updated to enhance the information available from the SDWIS. During 2004, the USGS NAWQA Program and the EPA quality-assured SDWIS well location data. The location for each well was plotted to examine its location with respect to the County recorded in the SDWIS. Wells whose locations were within the County were documented as valid, and wells that were within 1,000 meters of the County line were noted as outside, but valid. All well locations that plotted outside the County line by more than 1,000 meters were investigated to determine if updates to the location were needed. If the location did not overlap with the County that was recorded in the SDWIS, but belonged to a large PWS that presumably would provide water to multiple counties, the well was documented as valid. Otherwise, a new location was developed for the well based on a variety of available methods. Finally, the sites from the PSDB were compared with USGS NWIS groundwater sites. USGS site identification numbers were recorded in the PSDB for wells that could be matched between the two databases. The same procedures were applied to intakes, and the PSDB was updated to record the results of these quality-assurance efforts. 
Domain Tables
The PSDB includes 11 domain tables ( fig. 1 ): State, StateCounty, DirectSourceType, PurchaseSourceType, PurchaseStatus, CustomerBase, Availability, SiteType, LatLonSource, LatLonDetMethod, and LatLonVerifyMethod. These domain tables are used to document codes used in the data tables, and verify that all codes used in the data tables are valid. In addition, these domain tables can be used to build efficient database queries to extract or group records from the database. Tables   The domain tables for State (table 4) InactiveFlag ------Y, the site is considered inactive (not included in the SDWIS retrieval of active sites); N, the site is included in the SDWIS retrieval of active sites.
State and StateCounty Domain
NotAWell ------Y, the site is tagged as not a well (for example, conveyance, misclassified intake); N, the site has not been tagged as not a well.
DuplicateSite ------Y, the site is tagged as a duplicate of another SDWIS facility; N, the site is not tagged as a duplicate.
DateModified ------Date this record was last modified (working field). (table 8) . These domain tables are assigned based on analysis of the relations between systems (USADRS), intakes (USIN), and wells (USWL). When these three data tables are joined together, the number of wells and intakes associated with each system can be counted. These counts have been used to classify USADRS records by the number of associated direct sources (wells and intakes). The SDWIS also includes information recording possible transfers between systems (system-to-system conveyances) that has been included in this analysis to identify systems that appear (based on the information in the SDWIS) to only purchase water from other systems and classifies them using the PurchaseSource domain (table 8). The CustomerBase  domain table (table 9) documents the codes describing systems that only service domestic users for systems that have been evaluated to determine this information.
Availability Domain Table
The Availability domain table (table 10) serves the USIN and the USWL data tables. Public water supplies sometimes use wells or intakes occasionally or seasonally. The SDWIS database includes a data field (Availability) that describes when a water source is available for use. In the PSDB, this information is intermittently updated to match the most recently available version of the SDWIS; in the PSDB, the SDWIS value has been converted to a single-character alphabetic code for ease of use (table 10).
SiteType Domain Table   The SiteType domain table (table 11) serves both the USIN and the USWL data tables, and in the PSDB, refers to the water source classification. In many cases, a site type used for a water source can be assigned based on the source name provided in the SDWIS. Most SDWIS site types correspond directly to site types used in the USGS NWIS database. A set of codes were developed for the PSDB to record these site types. In addition to the PSDB codes, the SiteType domain table lists (if possible) corresponding site types used in the USGS NWIS database. The site type code "0" ("unknown") is used for sites for which the site type could not be determined. PurchaseStatus_ID PurchaseStatus B system only purchases water (does not sell) I system is isolated (does not purchase or sell water) S system only sells water (does not purchase) T system both purchases and sells water U purchase status is unknown Tables   The three domain tables for locational information are  LatLonSource (table 12), LatLonDetMethod (table 13) , and LatLonVerifyMethod (table 14) . These three domain tables document the sources and verification codes used for locational data in the USIN and USWL data tables. The PSDB includes locational information from the SDWIS, from other databases, and from other sources, including geocoded system mailing addresses, County and ZIP-code centroids, DeLorme Street Atlas USA (DeLorme, Inc., 2014), State agencies, and Web maps.
Summary
Protecting the quality of the Nation's drinking-water supply has been a reponsibilty of the Federal government for decades. The U.S. Environmental Protection Agency (EPA) enforces Federal standards and requires State, local, and private water suppliers to implement the standards in their practices of water deliveries to the public. The EPA has developed the Safe Drinking Water Information System (SDWIS) for States to store information on public water systems. Although the SDWIS database is a comprehensive national database of public water systems and their facilities, the database has limitations. The U.S. Geological Survey (USGS) developed the Public-Supply Database (PSDB) to enhance the structure and content of information available from the SDWIS, adding value to the data to improve their usefulness for USGS studies.
The PSDB is a national dataset that includes information about wells, surface-water intakes, and distribution systems that are part of public water systems across the United States, its territories, and possessions. The purpose of this report is to document the PSDB and explain the methods used to populate and update the data from the SDWIS, State datasets, maps, and geospatial imagery. This report describes 3 data tables and 11 domain tables, including field contents, data sources, and relations between tables. Although the PSDB database is not available to the general public, this report should be useful for others who are developing other database systems to store and analyze public water-supply system and facility data. groundwater Water that public water systems pump and treat from groundwater sources.
groundwater source A groundwater source is a source of water that is taken from beneath the earth's surface. Most public water systems with groundwater sources pump and treat groundwater from wells drilled into the ground to capture water flowing below surface level. Although other types of sources may be used (such as well fields, springs, and cisterns), in the context of this report, groundwater sources are referred to in this report as wells.
inactive A facility or public water system in the Safe Drinking Water Information System (SDWIS) database that is recorded as not in operation. See active.
industrial water use Water used for fabrication, processing, washing, and cooling (U.S. Geological Survey, 2014c).
intake See surface-water source.
non-transient non-community water system A public water system that supplies water to 25 or more of the same persons at least 6 months per year in places other than their residences. Some examples are schools, factories, office buildings, and hospitals that have their own water systems (U.S. Environmental Protection Agency, 2014b).
primary key A database table field with a unique value. This field can be used to uniquely identify each table row.
population served The estimated number of individuals that are served by the public water system or the aggregated estimated number of individuals that are served by a group of public water systems.
public water system (PWS) A system of pipes or other constructed conveyances capable of providing water for human consumption to at least 15 service connections, or regularly serves at least 25 individuals, for at least 60 days per year. Public water systems are subject to the National Primary Drinking Water Regulations under the Safe Drinking Water Act. A public water system is either a community water system or a noncommunity water system (U.S. Government Printing Office, 2012).
Public Water System Identification (PwsID) A number that identifies a specific public water system. PwsID numbers are composed of alphanumeric characters and are created by the U.S. Environmental Protection Agency Information Collection Rule Water Utility Database System. The PwsID is used in the Safe Drinking Water Information System (SDWIS) and Public-Supply Database (PSDB) to link facilities with public water systems.
Safe Drinking Water Information System (SDWIS)
The SDWIS is used by the U.S. Environmental Protection Agency to collect and manage drinking-water system inventory and compliance data submitted by the States and Tribes. Data are collected by the States and other agencies using SDWIS; these data are then compiled into a nationwide aggregated database known as "SDWIS/ Federal" or "SDWIS/FED." In the context of this report, the term "SDWIS" is used to refer to this aggregated National database.
source-water type Type of water collected at a facility or used in a public water system. Examples of source-water types include stream, lake, reservoir, spring, or well.
surface water Water that public water systems pump and treat from sources open to the atmosphere, such as rivers, lakes, and reservoirs (U.S. Government Printing Office, 2012).
surface-water source A source of water that is open to the atmosphere and subject to surface runoff. Examples of surface-water sources include lakes, rivers, reservoirs, and infiltration galleries. For simplicity, in the context of this report, a surface-water source is referred to as an intake.
transient non-community water system A non-community water system that does not regularly serve at least 25 of the same persons over six months per year (U.S. Government Printing Office, 2012). These systems do not have to test or treat their water for contaminants that pose long-term health risks, because fewer than 25 people drink the water over a long period of time. They still must test the water for microbes and several chemicals.
water use In a restrictive sense, the term refers to water that is withdrawn for a specific purpose, such as for public supply, domestic use, commercial, industrial, or other types of uses. A broader definition of water use includes the interaction of humans with and influence on the hydrologic cycle, and includes elements such as water withdrawal delivery, consumptive use, and wastewater returns to the hydrologic system (U.S. Geological Survey, 2014c).
well See groundwater source.
withdrawal Water removed from the ground or diverted from a surface-water source for use (U.S. Geological Survey, 2014c).
